The success of any selection process is greatly enhanced by using appropriate selection indices. The knowledge of the relationship among various traits affecting grain yield is imperative to arrive at potentially effective selection index. The study was carried out to unveil the different attributes of genetic variability, the type of interrelationships among the various traits affecting yield. Fifteen local and improved maize inbred lines were crossed to three tester varieties to develop 45 test cross progenies. The parents and crosses (63 entries in all) were evaluated in two different locations with three replications at each location using the Randomized complete block design (RCBD). Data generated was recorded for the quantitative traits evaluated and subjected to statistical analysis for estimation of various variability parameters namely GCV, PCV, heritability and genetic advance alongside computing genotypic correlation coefficients and path coefficient analysis to unveil the direct and indirect effects of the various traits studied. The analysis of variability parameters evaluated revealed the presence of significant variability for all the traits studied. Grain yield, ear length, ear height, 100-seed weight and ear diameter showed high GCV estimates, with high Ubi et al.; ARRB, 33(3): 1-6, 2019; Article no.ARRB.51529 2 heritability. The genetic advance was higher for plant height, ear length, grain/row and grain yield. The genotypic correlation coefficient revealed that ear diameter, 100 seed weight, ear length, kernel rows/ear and grains/row had highest significant correlation with grain yield. The path coefficient analysis revealed that highest direct effect on grain yield was exhibited by 100 seed weight followed by grains/row, kernel rows/ear, ear length and ear diameter. Most of the traits exerted their positive indirect effects through 100 -seed weight, kernel rows/ear and grains/row. The inferences of the results of the present study and their possible implications in maize breeding have been revealed.
INTRODUCTION
Grain yield is a complex trait conditioned the interactions of various growth and physiological processes throughout the life cycle. The appropriate knowledge of such interrelationships between grain yield and its contributing components can significantly improve the efficiency of breeding programmes through the use of appropriate selection indices [1] . The nature of association between grain yield and its components determine the appropriate traits to be used in indirect selection for seeking improvement in grain yield. The correlation studies simplifies the measures of associations between yield and other traits while the path coefficient analysis guarantees the separation of correlation coefficients into direct effect (path coefficient) and indirect effects (other effects as influenced by other variables). It is basically a standardized partial regression analysis and deals with a closed system of appropriate weighing to various yield components. According to [2] , earlier used this approach to evaluate the relationship between predictor variables and the response variables.
Knowledge of genetic diversity among maize genotypes will play significant role in breeding program as it helps to develop varieties with desired traits. It is a prerequisite to develop high yielding maize varieties like in all other crop improvement. This is important for selecting parents in combination breeding and to obtain transgressive segregants [3] . The knowledge of pattern of inheritance of various characters are important consideration while, determining the most approximate breeding procedures applicable to any particular crop. The phenotype is often not true indicator of its genotype. The phenotypic variability is the result of the effect of environment and genotype interaction. Path coefficient analysis is also very useful in formulating breeding strategy to develop elite genotypes through selection in advanced generations. In this perspective, attempts need to be made to determine the magnitude of heritable and non-heritable components and genetic parameters such as genotypic and phenotypic coefficient of variation, heritability and genetic advance as percentage of mean in some of the quantitative characters of maize. Since the pattern of inheritance of quantitative characters is highly complex, therefore the present investigation was undertaken to determine the genetic divergence, genetic variability, heritability, genetic advance, character association in different okra genotypes and their direct and indirect contribution to fruit yield in maize with the ultimate goal of identifying the most diverse and high yielding genotypes for fruit yield A number of studies in maize have been conducted to elucidate the nature of association between yield and its components which identified traits like ear length, ear diameter, kernel/row, ear/plant, 100 seed weight and rows/ear as potential selection criteria in breeding programmes which aimed at maximizing yield [3, 4, 5, 6] . Thus, the present study was undertaken to elucidate such character association in some local and improved inbred lines of maize in Southern Nigeria.
MATERIALS AND METHODS
The present study was carried out in 2017-2018. The materials used for the study were generated by crossing 15 diverse local white maize inbred lines (4 local and 11 improved) to and another three phenotypically diverse yellow maize varieties designed here as Z1 x Z2 and Z2 x Z1 in a line cross x yellow maize tester design, during the maize cropping season for the two years in University of Calabar and Clifford University, Nigeria. The parental lines and test crosses were evaluated at two diverse locations as mentioned earlier. Each maize genotype was replicated thrice at each location using a randomized complete block design. Each entry was grown in two rows of 2 m length with row to row and plant to plant spacing was maintained at 60 and 25 cm respectively. The recommended agronomic/cultural practices for maize were fully adopted to ensure a good crop growth and yield.
Data Collection and Analysis
Data was recorded from 10 randomly selected competitive plants from each replication for the quantitative traits evaluated and the data was statistically analysed for correlation coefficients and path coefficients, GCV, PCV and character association using the methods described by Abdmishamni et al. [7] . Data for different maize plant parameters were recorded from 10 plants of each genotype. Mature fruit seed characteristics were measured from the 4 plants in each row. Data of quantitative characters were subjected to analysis of variance (ANOVA) using Genstat v5 software program to test the presence of significant differences among accessions for the traits measured. It was also measure of mean, range, CV, standard deviation by this software. Phenotypic coefficient of variation (PCV), genotypic coefficient of variation (GCV) and expected genetic advance as percentage to mean (GAM) were computed. The phenotypic and genotypic correlation coefficients obtained from correlation study, were further partitioned into direct and indirect effects with the help of path coefficient analysis and applied in plant breeding by Agrama [8] . Diversity analysis was estimated from measured quantitative traits. The Fischers' least significant difference (LSD) test was adopted to identify genotypes that are significantly different from each other. Descriptive statistic was used for qualitative traits data. From the ANOVA table generated from the analysis of data, the following variables were deduced; 
RESULTS AND DISCUSSION
The success of any plant breeding programme depends largely on the extent of genetic variability present in a crop species for a particular trait. Plant breeding uses selection as an index for improving different growth and yield traits in crops through adequate management and utilization of inherent genetic variability in the crop population [8] . In this present study, the genotypic coefficient of variation (GCV) was less than its corresponding estimates of PCV for all traits evaluated ( Genotypic relationships among traits affecting grain yield showed true character association as they exclude the environmental influences. In the present study, the traits studied were positively correlated with grain yield as presented in Table  2 . The highest significant positive correlation of (r =0.976; p<0.01) was calculated for days to pollen shedding and days to silking. 100 seed weight strongly correlated positively with ear diameter at (r=-0.962; p<0.01). Similarly, days to flower initiation correlated strongly and positively with days to pollen shedding at (r=0.876; p<0.01) while ear diameter correlated positively with plant height at (r= 0.687; p<0.01). The results as presented in Table 2 further shows that 100 seed weight correlated was shown by ear diameter, followed by 100-seed weight correlated weakly and negatively with days to pollen shedding at (r = -0.002;p>0.01) and with days to silking at (r= -0.022;p>0.01). Similar results have been reported for maize by several authors [7, 8, 9] .
The path coefficient analysis (Table 3) revealed that most of the traits have positive direct effect on grain yield. The highest direct effect on grain yield was exhibited by 100-seed weight followed by grains/row, kernel rows/ear; ear length and ear diameter [10] [11] [12] . Days to pollen shed, days to 50 percent silking and ear height showed negative direct effect on grain yield even though ear height had positive correlation with grain yield. These traits also shared positive indirect effects on grain yield through other yield traits such as ear length and ear length and ear diameter. Ear diameter had the highest indirect effect on grain yield through grain rows (0.326) followed by the ear height (0.319) through rows/ear. In fact bulk of indirect effect on grain yield was exerted by the traits by the traits studied through these two traits, similar results in maize have been reported by several authors [13, 14, 15, 16, 17] . The mutual relationship of component characters might vary both in magnitude and direction and the simple correlation coefficient may not provide the exact relationship between yield and yield attributes. Therefore, it is necessary to conduct path coefficient analysis which permits a critical examination of specific direct and indirect effects of characters and measures their relative intensity in determining the ultimate goal yield. The direct positive effect of number of fruits per plant on yield in maize was also observed by several authors [4, 17, 18] . Hence, direct selection for average number of fruits per plant was suggested to improve yield. Thus in the light of the results obtained in the present study, it can be suggested that traits such as grains/row, 100seed weight, kernel rows/ear, ear length and ear diameter should be used as target traits for the improvement of grain yield in maize. Thus it can be emphasized that the ideal plant types should have higher values of the traits described above, whereas the traits showing negative effects on grain yield should be selected for lower values such as plant height and ear height. Wang et al. [18] had maintained that various indices of selection for improvement can be used for grain yield and were able to show that even with a simple selection for improvement of grain yield and were also able to prove that even with a simple selection index.
The conventional path coefficient analysis or one carried out in the present study suffers from the limitation of non-independence of predictor variables often leading to high multicollinearity.
Wright [19] had also proposed that a sequential path analysis which is based on minimizing multicollinearity due to complex interactions of yield component traits and earmarked the importance of the predictor variables in the various orders based on their direct effects. Thus, the use of multiple regressions based on path coefficient analysis can be improved by using a step wise regression analysis by sequentially removing the nonsignificant predictor variables from analysis. Besides, more traits can be analysed in the path coefficient analysis in order to reduce the residual effects. 
CONCLUSION
The analysis of variability parameters evaluated revealed the presence of significant variability for all the traits studied. Grain yield, ear length, ear height, 100-seed weight and ear diameter showed high GCV estimates, with high heritability. The genetic advance was higher for plant height, ear length, grain/row and grain yield. Genetic advancement in maize is possible through varietal selection carried out for the plant height, number of fruits per plant, fruit yield per plant, seeds per fruit and ear length which showed high mean genetic advance coupled with high genetic coefficient of variance. Moderate to high positive or negative direct effects also exerted by these characters on fruit yield. The genotypic correlation coefficient revealed that ear diameter, 100 seed weight, ear length, kernel rows/ear and grains/row had highest significant correlation with grain yield. The path coefficient analysis revealed that highest direct effect on grain yield was exhibited by 100 -seed weight followed by grains/row, kernel rows/ear, ear length and ear diameter. Most of the traits exerted their positive indirect effects through 100 -seed weight, kernel rows/ear and grains/row. The inferences of the results of the present study and their possible implications in maize breeding have been revealed. This attributes can be highly exploited by breeders for the development of improved traits in existing varieties and new varieties from distinct maize populations.
